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[57] ABSTRACT 

This invention relates to a composition for use in the 
treatment or prevention of iodine de?ciency diseases or 
disorders such as ?brocystic dysplasia of the breast, breast 
cancer, endometriosis, ovarian cysts and premenstrual syn 
drome. More particularly, this invention relates to a com— 
position for the treatment or prevention of iodine de?ciency 
diseases or disorders, the composition comprising elemental 
iodine (12) which may also be referred to as metallic iodine 
or iodine metal. The elemental iodine can be used with any 
pharmaceutically acceptable carrier. 

11 Claims, 13 Drawing Sheets 
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TREATMENT OF IODINE DEFICIENCY 
DISEASES 

CROSS~REFERENCE TO RELATED 
APPLICATIONS 

The present patent application is a continuation-in-part 
application of Ser. No. 08/131,427, ?led Oct. 4, 1993, now 
US. Pat. No. 5,389,385, which was a divisional application 
of Ser. No. 07/803,550, ?led Dec. 9, 1991 , now US. Pat. No. 
5,250,304, which was a divisional application of Ser. No. 
07/292,968 ?led Jan. 3, 1989, now US Pat. No. 5,171,582, 
which was a continuation-in-part application of Ser. No. 
06/889,947 ?led Jul. 28, 1986, now US. Pat. No. 4,816,255 
which was a continuation-in-part application of Ser. No. 
06/760,950, ?led Jul. 31, 1985, now abandoned. 

BACKGROUND OF THE INVENTION 

The nomenclature of iodine de?ciency breast syndrome 
has a varied past with Reclus in France, Schimmellbusch in 
Germany and Bloodgood in the United States contributing to 
the confusion. Pathological nomenclature was popular for a 
time with the terms ?broepitheliosis, ?broadenosis and 
epithelial adenosis reported in the literature. Recently, the 
most common name applied seems to be ?brocystic disease. 
It is generally agreed, that all of these terms, and several 
more, apply to an entity characterized by painful nodular 
breasts and supported pathologically with cystic spaces, 
epithelial hyperplasia or apocrine metaplasia and interacinar 
?brosis. 

The etiology of the condition has remained obscure with 
various theories in ascendancy at any one time. These have 
included a prolonged luteal phase, a reversal of the estrone/ 
estriol ratio, increased median prolactin levels, or any upset 
in these complex interrelationships. All of these etiological 
theories are supported by good research data. More recent 
suggestions have implicated caffeine in coffee, tea and 
chocolate users and the increased estrogen intake in milk 
drinkers. 

It is the inventors’ position that there is a common 
denominator in all of these concepts and this is speci?c 
iodine ion de?cient state. In this state, it is further postulated 
that the secreting cells of the breast are sensitized to various 
stimuli to produce the changes noted. This sensitization can 
progress to overt malignancy if a carcinogen is added to the 
rat model and possibly to the human female. 

Clinically, the ?brocystic syndrome is the most common 
breast disease that aiTects North American women. The 
Cancer Committee of the American Academy of Pathology 
(1985) estimated the incidence at 50-80% of the adult 
female population. 

Parallel ?ndings indicate that at least ?fty percent of all 
North American and European women of child bearing age 
are suifering from ?brocystic disease (?brocystic dysplasia). 
Painful breasts are common prior to the onset of menstrua 
tion and ?brocystic disease accentuates this tendency. Some 
women suffering from this disease have hard areas of 
thickening with small pellet sized masses scattered through 
out the breast while other patients have marble sized cyst 
development. Fibrocystic disease of the breast aifects one in 
two women between the ages of 16 and 60. 

The link between iodine de?ciency states and an 
increased incidence of breast cancer is statistically valid on 
a geographical basis. Demographic evidence indicates that 
rates of morbidity and mortality due to breast cancer are 
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2 
higher in areas of iodine inadequacy than in regions where 
iodine is readily available. Demographic surveys of Japan 
and Iceland show low incidences of endemic non-toxic 
goiter and breast cancer, while Mexico and Thailand show 
high incidences of goiter and breast cancer. In addition, 
increased breast cancer in speci?c endemic-goiter regions in 
Poland, Switzerland, Australia, and the Soviet Union have 
been described in various publications. Similarly, in the 
United States and Canada iodine de?cient regions (described 
by the World Health Organization) show a high census of 
breast disease. 

The treatment of ?brocystic disease in the past has 
included neglect, hormonal manipulation with birth control 
pills, danazol (a masculinizing hormone), withdrawal of 
caffeine and cow’s milk, or subcutaneous mastectomy. The 
treatment of this syndrome by a non-surgical technique with 
very low side effects would be more desirable and is offered 
by this invention. 

Previously, iodine, a trace element in the basic physiology 
of humans, has received much attention in its application to 
thyroid function. This led, in 1929, to the addition of 
potassium iodide to all salt sold in Canada. The addition 
resulted in a marked decrease in the iodine de?ciency 
disorders (I.D.D.) known as cretinism and endemic goiter. 

Iodides and protein-bound iodines have been used to treat 
various other human diseases, including hypercholester 
emia, hyperlipemia, diabetes and tuberculosis. US Pat. 
Nos. 4,187,294, 4,338,304 and 4,394,376, all to Kamimae et 
a1. disclose a composite containing a high amount of protein 
bound iodine for the treatment of hypercholesteremia, dia 
betes and hyperlipemia, respectively. US. Pat. No. 4,259, 
322 to Lim discloses tuberculosis medication containing 
sodium iodide administered by intramuscular or intravenous 
injections. 

Recent investigations have indicated that the iodine mole 
ecule is involved in the function of various organs in the 
body, including the salivary glands, the stomach, the liver, 
the ovaries, endometrial tissues and the human female 
breast. Iodine de?ciency appears to cause an increase in 
carcinogenesis when a known breast carcinogen is given to 
susceptible rats. In some studies, earlier onset of cancer is 
seen, and in others, a greater number of breast tumor sites 
and an increased size of tumor have been described. 

Yunbing et al. related hyperplastic cystic disease of the 
breast etiologically to dysfunction of the ovaries with 
elevated estrogen level coupled with decreased progesterone 
level and abnormal reactivity of breast tissue to estrogen. 
Treatment of mammary dysplasia was directed to restoring 
normal ovarian function and hormonal balance of the gonad 
using traditional Chinese medicines. These medicines 
include Sargassum which contains a high iodide concentra 
tion principally in the form of potassium iodide. Among 
those patients treated solely with traditional medicine, Yun 
bing et al. reported a cure rate of 65.4 percent. This is much 
below the rate quoted for this invention and not substanti 
ated by animal testing. 
The ?rst mention of the thyroid/iodine associated with the 

human female breast was made in 1896, by Dr. Beatson, 
who treated metastatic breast cancer, with some success, 
using desiccated thyroid in large doses. Desiccated thyroid 
contains an abundance of protein-bound iodine in addition to 
the active hormone thyroxine. 

Carcinoma of the breast is less prevalent in patients with 
hyperthyroidism than patients with hypothyroidism, and the 
survival rate in the former group is enhanced as compared to 
hypo or euthyroid patients. 
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The ?rst association of an iodine de?ciency state and 
benign breast dysplasia was reported by Vishnyakova and 
Murivieva in 1966 from Russia. They reported a 71% 
improvement rate in women with dysplastic mastodynia 
treated with potassium iodide (inorganic iodine). 

Studies on rats have included iodine replacement therapy 
in animals made iodine de?cient by a Remington iodine—free 
diet. Employing iodide inorganic salts (sodium iodide) in 
food at both normal and excessive levels as replacement, the 
breast dysplasia appeared to abate with a partial subsidence 
of epithelial hyperplasia and a loss of cystic spaces but with 
a continuation of the ?brosis of the syndrome. 

Laboratory support for the relationship of benign ?bro 
cystic disease and iodine de?ciency was furnished by Eskin 
reported in 1970 in the Annals New YorkAcademy of Science 
Journal, which is incorporated herein by reference. Eskin 
was attempting to produce carcinoma in rat models with 
iodine de?ciency, hypothyroidism, estrogen addition and a 
carcinogen. These laboratory studies were successful, but in 
the cellular steps to ?nal neoplasia, microscopic changes 
resembling those of ?brocystic disease were produced. 
These changes included epithelial hyperplasia associated 
with mammary ducts and acinar cells, cyst formation and an 
increase in interacinar ?brosis. All previous animal models 
produced with hormonal manipulation produced hyperplasia 
with some cystic dilation but without the interacinar ?brosis 
that is characteristic of the human condition. 

Other iodine-de?cient disease states for which effective 
treatments have not been discovered include endometriosis 
and premenstrual syndrome. 

Endometriosis is characterized by hormonally responsive 
endometrial tissue implants in extra-uterine sites. The eti 
ology of endometriosis is thought to be the transplantation of 
uterine lining cells through the fallopian tubes, the lymph 
channels and/or the blood stream to the abdominal cavity. 
Another suggested theory is that the peritoneum undergoes 
metaplasia to produce endometrial cells without direct 
access to cellular transplants. The transplanted or trans 
formed islands of endometrial tissue act in a similar fashion 
to the uterine cells, with swelling and then bleeding at the 
time of menstruation. 

Current treatment modalities for endometriosis are 
directed at the normal ?uctuations of the estrogen/ proges 
terone complex. Medications include birth control pills, 
masculinizing hormones such as danazol, or estrogen sup 
pression drugs such as tamoxifen. In severe cases, total 
abdominal hysterectomy is the only therapy that is effective. 
All of the medical therapies are anti-estrogen. 

Premenstrual syndrome is de?ned as the cyclic recurrence 
in the luteal phase of the menstrual cycle of a combination 
of distressing physical, psychological and/or behavioral 
changes, of sufficient severity to result in deterioration of 
interpersonal relationship and/or interference with normal 
activities. The symptoms of premenstrual syndrome include 
breast pain, swelling and tenderness, lower abdominal bloat 
ing, constipation, increased appetite with cravings for salt or 
chocolate, fatigue, emotional lability with temper tantrums, 
anger or crying, depression, anxiety with tension, irritability 
with tendency to seek confrontations, aversion to sexual 
relations, insomnia, confusion and/or violence. 

Although premenstrual syndrome has been classi?ed as a 
psychiatric instability in the premenstrual phase, psychiatric 
counselling has not proven to be an e?’ective treatment. 
Other treatment modalities include progesterone adminis 
tration, tranquilizers and pain control medication, surgical 
removal of the ovaries and naloxone administration. How 
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4 
ever, these other treatment modalities are also usually inef 
fective. 

Other diseases or disorders, which are associated with 
increased ovarian function and/or estrogen production 
include breast cancer and ovarian cysts. 

The nomenclature of iodine-containing compositions is 
ambiguous, and often misleading. Iodine is most often 
administered in an inorganic iodide form or as protein 
bound iodine. Both of these forms utilize the I_ ion and are 
not elemental iodine (I2). 

However, in the literature, both of these forms have been 
referred to as iodine, which to the unskilled reader might 
connote the use of elemental iodine (I2). Prior to its use by 
the current inventors, elemental iodine (I2) in a pure solution 
has not been administered as a medication speci?cally to 
treat iodine de?ciency states. 

Elemental iodine in a suspension form (i.e. containing 
micro and macro particles of iodine) has been used to treat 
thyroid conditions as taught by Polley in US. Pat. No. 
4,384,960. However, such a suspension is an undesirable 
form of iodine. The iodine particles cause the suspension to 
be of unknown strength. Furthermore, the iodine particles 
cause the unwanted side e?ects of nausea, vomiting and 
diarrhea when the suspension is administered to patients. 
The iodine particles are present in the Polley suspension due 
to the method of manufacture which comprises direct expo 
sure of iodine pellets, crystals or dust to water through a 
porous container. 

SUMMARY OF THE INVENTION 

This invention relates to a composition comprising 
elemental iodine for use in the treatment or prevention of an 
iodine-de?ciency disease or disorder in a mammalian 
patient. According to the present invention, the iodine de? 
ciency disease or disorder is selected from the group con 
sisting of ?brocystic dysplasia, breast cancer, endometriosis, 
premenstrual syndrome and ovarian cysts. 

According to a further embodiment of the present inven 
tion, there is provided a method for therapeutically treating 
or preventing an iodine de?ciency disease or disorder in a 
mammal in need thereof. Further, according to this embodi 
ment of the present invention, there is provided a method for 
therapeutically treating or preventing an iodine de?ciency 
disease or disorder selected from the group consisting of 
?brocystic dysplasia, breast cancer, endometriosis, ovarian 
cysts and premenstrual syndrome, comprising administering 
to a mammal in need thereof a su?‘icient amount of elemen 
tal iodine. 

In a further embodiment of this invention, there is pro 
vided a method for therapeutically treating or preventing an 
iodine de?ciency disease or disorder selected from the group 
consisting of ?brocystic dysplasia, breast cancer, 
endometriosis, ovarian cysts and premenstrual syndrome 
comprising administering to a mammal in need thereof from 
about 0.01 to about 0.20 milligrams of elemental iodine per 
kilogram of body weight. 

In a further embodiment of this invention, there is pro 
vided a method for therapeutically treating or preventing an 
iodine de?ciency disease or disorder selected from the group 
consisting of ?brocystic dysplasia, breast cancer, 
endometriosis, ovarian cysts and premenstrual syndrome, 
comprising administering to a mammal in need thereof from 
about 0.03 to about 0.16 milligrams of elemental iodine per 
kilogram body weight. 
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In a further embodiment of this invention, there is pro 
vided a method for therapeutically treating or preventing an 
iodine de?ciency disease or disorder selected from the group 
consisting of ?brocystic dysplasia, breast cancer, 
endometriosis, ovarian cysts and premenstrual syndrome, 
comprising administering to a mammal in need thereof from 
about 1 to about 20 of milligrams of elemental iodine per 
day. 

In a further embodiment of this invention, there is pro 
vided a method for therapeutically treating or preventing an 
iodine de?ciency disease or disorder selected from the group 
consisting of ?brocystic dysplasia, breast cancer, 
cndometriosis, ovarian cysts and premenstrual syndrome, 
comprising administering to a mammal in need thereof from 
about 2 to about 12 milligrams of elemental iodine per day. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 to 9 show phase-contrast photomicrographs of 
human or rat female breast tissue showing normal cell 
con?guration or abnormal cell development characteristic of 
?brocystic disease: 

FIG. 1 shows the breast tissue from a human female with 
?brocystic disease showing epithelial hyperplasia, cystic 
spaces and increased ?brous tissue; 

FIG. 2 shows breast tissue from a normal female rat 
showing normal cellular con?guration; 

FIG. 3 shows breast tissue from a female rat rendered 
iodine de?cient showing cystic spaces, epithelial hyperpla 
sia associated with duct and acinar cells and increased 
?brous tissues; 

FIG. 4 shows breast tissue from a female rat on an iodine 
de?cient diet with estrogens added to the model; 

FIG. 5 shows breast tissue from a female rat on a normal 
iodine containing diet with estrogens added; 

FIG. 6 shows breast tissue from a female rat on an iodine 
de?cient diet with a carcinogen (dimethyl benzanthracene) 
added to the model therapy thereby producing carcinoma; 

FIG. 7 shows breast tissue from a female rat on an iodine 
de?cient diet and then given sodium iodide as a replacement 
treatment; 

FIG. 8 shows breast tissue from a female rat on an iodine 
de?cient diet and then given Caseo Iodine (Iodaminol, Trade 
Mark of Desbergers Ltee, Montreal), as replacement treat 
ment; 

FIG. 9 shows breast tissue from a female rat on an iodine 
de?cient diet and then given elemental iodine as replace 
ment treatment; 

FIG. 10 illustrates the solubility of iodine in water relating 
the concentration of iodine as a function of temperature; 

FIG. 11 illustrates the results of replacement therapy with 
caseoiodine; 

FIG. 12 illustrates the characteristics of a study group 
treated with elemental iodine; 

FIG. 13 illustrates a comparison of results of replacement 
therapy with caseoiodine versus elemental iodine (Denovo 
Group); 

FIG. 14 illustrates a comparison of results of replacement 
therapy with caseoiodine versus elemental iodine (Transfer 
Group); and 

FIG. 15 illustrates the various complications manifest in 
the Denovo and Transfer Groups subjected to elemental 
iodine therapy. 
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6 
DETAILED DESCRIPTION OF THE 

INVENTION 

A. Iodine Treatment of Fibrocystic Dysplasia 
The present invention provides a method and composition 

for use in the treatment or prevention or iodine de?ciency 
diseases or disorders comprising elemental iodine (I2). The 
iodine de?ciency diseases are selected from ?brocystic 
dysplasia, breast cancer, endometriosis, ovarian cysts or 
premenstrual syndrome. 

In the treatment of ?brocystic dysplasia, the use of 
elemental iodine results in not only the relief of pain 
associated with the disease, the regression of epithelia 
hyperplasia, and the dissipation of cysts, but additionally the 
control and dissolution of the ?brous tissue. 

The present invention further provides a method and 
composition for the treatment or prophylaxis of breast 
cancer. Particularly, element iodine (I2) interacts with breast 
estrogen receptors to reduce the prevalence of breast cancer 
in susceptible mammals and halts neoplastic changes in 
mammals with malignant breast cancer. 

The present invention further provides a method and 
composition for the treatment of endometriosis. Particularly, 
elemental iodine (I2) neutralizes the ovarian function and 
estrogen production to control endometriosis and alleviate 
its symptoms. 

In a further aspect of the present invention, a method and 
composition for the treatment of premenstrual syndrome is 
provided. Particularly, elemental iodine neutralizes the ova 
rian function and estrogen production to alleviate the symp 
toms of premenstrual syndrome. 
The present invention is also directed to the treatment or 

prevention of ovarian cysts. Particularly, elemental iodine 
neutralizes the ovarian function and estrogen production to 
reduce or eliminate the occurrence of ovarian cysts. 

For the purpose of this application, elemental iodine 
refers to diatomic iodine (I2) which may also be referred to 
as metallic iodine or iodine metal. In an effort to overcome 
the disadvantages of the prior art, the present invention 
provides a pharrnaceutically acceptable form of elemental 
iodine, which may be administered orally, without the vile 
taste of previous replacement compositions, notably Lugol’s 
iodine (potassium iodide in aqueous solution), and without 
the side effects associated with various prior art treatments. 
According to the present invention, elemental iodine can be 
admixed with a suitable pharmaceutical carrier for oral 
administration. The pharmaceutical carrier can be a solid 
carrier such as lactose, starch, sugar, gelatin, cellulose or 
other nonmedical ingredients, either alone or in mixtures 
thereof. 

Thus, according to the present invention, elemental iodine 
is meant to include any pharrnaceutically acceptable form of 
elemental iodine which can be administered orally. 

Elemental iodine can also be prepared as an aqueous 
solution of I2 in water or other physiological aqueous 
vehicles. According to the present invention, elemental 
iodine in an aqueous solution is produced by a unique 
method which prevents any micro or macro particles of 
iodine from being present in. the solution. Iodine crystals are 
placed in a sealed plastic bag or container which is exposed 
to water at about 20° C. The iodine crystals sublime, and 
iodine vapor passes through the plastic and into the water to 
produce a pure solution of elemental iodine without any 
particulate matter. 
The particular plastic composition used must be pen~ 

etrable by iodine vapor but impermeable to water and micro 
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or macro particles of iodine. The inventors have found that 
suitable plastics include polyethylene, polypropylene, poly 
butylene and related plastic compositions. A preferred plas 
tic composition is a 1 millimeter thick ?lm of linear, low 
density polyethylene. 
The concentration of the pure solution after the iodine 

vapor has passed through the plastic to the water is about 
270 milligrams elemental iodine per liter of solution to about 
350 milligrams of elemental iodine per liter of solution. A 
preferred concentration is 300 mg of elemental iodine per 
liter of solution. 
As stated above, the pure solution with the required 

concentration is obtained by exposing a plastic container of 
prilled iodine to water for an amount of time su?icient to 
yield a pure iodine solution with a concentration of about 
270 to about 350 milligrams elemental iodine per liter of 
solution. The temperature of the water effects the rate of 
sublimation of the prilled iodine, and therefore e?’ects the 
time to stabilization of the pure solution at the required 
concentration. Preferably, 7 grams of prilled iodine is placed 
in a polyethylene container, and submerged in 100 ml of 
distilled water at about 20° C. for about 18 hours to produce 
a pure iodine solution having the required concentration 
(about 270 to about 350 milligrams elemental iodine per liter 
of solution). 

Alternatively, the polyethylene container with 7 grams of 
prilled iodine is submerged in 100 ml of distilled water at 
about 50° C. for about 30 minutes to obtain the pure solution 
having the required concentration. At 50° C., the prilled 
iodine sublimes at a much faster rate. 

Once the pure solution has been produced, it is an easy 
process for the patient to replenish the solution after use. 
Re?lling a partially used dispenser of the solution with 
distilled water at 20° C. results in further sublimation of the 
prilled iodine in the polyethylene container, and stabilization 
of the solution at the required concentration occurs in about 
6 hours. 

The pure elemental iodine solution produced by the 
above-described methods allows an accurate dosage regime 
to be maintained, and reduces the unwanted side e?°ects of 
nausea, vomiting and diarrhea. Both of these advantages are 
attributable to the lack of particulate iodine in the solution. 

Breast dysplasia and neoplasia are in?uenced by the 
available iodine ion. Carcinogenesis occurs early in estrogen 
therapies in association with iodine de?ciency. 
The subsequent addition of iodine to iodine-de?cient diets 

in rat experiments reversed breast dysplasia. Once breast 
lesions were established, only chronic iodine replacement 
manages the dysplasia that is formed. 
The ?rst iodine product used in the reversal experiment 

was sodium iodide. The use of sodium iodide resulted in 
reversal of the pathological changes to a degree with the 
partial subsidence of cyst formation, epithelial hyperplasia 
and ?brosis. The interacinar ?brosis remained. 

Iodine caseinate, an organi?ed form of iodine was next 
tested based on the proven ability of the breast tissue to 
deorganify iodine to secrete iodine as in organic potassium 
iodide in milk. The breasts’ ability to organify inorganic 
iodine with the addition of protein molecules, some in the 
form of thyroxin, was proven by Eskin and reported in 
“Iodine in Breast Cancer-A 1982 Update” in Biological 
Trace Element Research 538. 

The testing of iodine caseinate on the rat model, which 
?rst began in 1974, resulted in a reversal of the cyst 
formation and the epithelial hyperplasia. The interacinar 
?brosis remained as a hallmark of continuing pathology. 
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Iodine replacement therapy investigations have been lim 

ited to animal experimentation until recently. Since the basic 
research had shown changes resembling ?brocystic disease 
in women when iodine was de?cient, the clinical analogy 
became apparent. The clinical application of this basic 
research was started in 1969. Clinical treatment of women 
with ?brocystic disease was carried out using Lugol’s solu 
tion (Strong Iodine Solution, US Pat), which is a solution 
containing 5% by weight iodine and 90% by weight potas 
sium iodide. Undesirable characteristics of Lugol’iodine are 
that it has a vile taste and has the potential to disrupt thyroid 
function because of the presence of large quantities of 
sodium iodide. With the discovery of iodine caseinate as a 
viable replacement for Lugol’s ,solution, it became the basic 
treatment modality beginning in 1974. 

This protein-bound iodine, Caseoiodine-lodaminol was 
administered in doses of 10 mg per day and resulted in an 
improvement rate of over 90%. These therapeutic trials by 
Ghent were enlarged in 1985 to 588 Caseoiodine patients. 
The patients treated with iodine caseinate experienced de? 
nite improvement both subjectively and objectively. Forty 
three percent were symptom free and their breasts had 
returned to normal. Fifty percent had residual premenstrual 
discomfort and ?brous tissue collections on examination. 
(Caseoiodine has a small amount of free I2 in its composi 
tion). In addition to the very favorable results obtained 
through the treatment of ?brocystic disease by iodine 
replacement therapy, Ghent’s patients did not have the 
massive side effects reported by Greenblatt in his treatment 
of mammary dysplasia with danazol, as reported in Fertil, 
Steril 34, 1980. 
Most recently (in August of 1984), clinical testing was 

begun by Ghent for the treatment of ?brocystic dysplasia 
using an oral administration of elemental iodine. As a result 
of treatment with aqueous iodine, 90% of patients treated 
have experienced dramatic reduction in breast size caused 
by cystic ‘formation and reduction of the ?brosis and pain 
associated with this syndrome. 

These clinical results parallel the laboratory results 
obtained in tests run concurrently by Eskin in Philadelphia. 
Thin section photomicrographs of breast tissue from female 
rats show not only the control of cysts, including the 
abatement of epithelial hyperplasia but additionally, the 
control and dissolution of the ?brous tissue characteristic of 
?brocystic disease. Heretofore, the complete reverse of 
?brocystic disease was not experienced using iodine 
replacement therapy. Only treatment with aqueous iodine 
resulted in the complete reversal of the ?brocystic dysplasia, 
including the control of ?brosis and thus a return to normal. 

FIG. 1 is a photomicrograph of the breast tissue of a 
human female. This photomicrograph illustrates epithelial 
hyperplasia, cyst formation and increased ?brous tissue 
associated with ?brocystic disease. Laboratory studies on 
rats by Eskin allow for a comparative study of the relative 
eifect of the various prior art iodine replacement therapy, 
including sodium iodide, iodine caseinate, and elemental 
iodine as a treatment for ?brocystic disease, as illustrated by 
the other ?gures. 

FIG. 2 is a photomicrograph of a normal female rat 
illustrating normal cellular con?guration. The breast tissue 
includes a predominance of adipose tissue with no exhibi 
tion of epithelial hyperplasia, cyst spaces or ?brous tissue. 

In comparison, FIG. 3 illustrates rat breast tissue rendered 
iodine de?cient. The iodine de?cient breast tissue shows 
cystic spaces, epithelial hyperplasia and increased ?brous 
tissue characteristic of ?brocystic dysplasia. The compari 
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son of FIGS. 2 and 3 support Eskin’s previous ?ndings 
relating iodine de?ciency to ?brocystic disease ?rst reported 
in 1970 in the Annals New York Academy of Sciences 
Journal, Series II, Volume 32, 1970; 911-947 and updated 
in Iodine and Breast Cancer—A 1982 Update, Biological 
Trace Element Research, Volume 5, 1983, 399-412. The 
material disclosed in these articles is incorporated herein by 
reference. 

FIGS. 4 and 5 show the effect of estrogens on the breast 
tissue from a female rat which was on an iodine de?cient 
diet. FIG. 4 illustrates an enhancement of cystic spaces, 
marked increase in epithelial hyperplasia and increased 
?brosis between the secreting acini. This inconsistent with 
the ?ndings of Fratkin reported'in the paper entitled “The 
Hyperoestrogen State” presented at North Paci?c Surgery 
Meeting in Tacoma, Wash. in 1980. A correlation was 
established between ?brocystic dysplasia and increased 
estrogen intake in milk drinkers. FIG. 5 is illustrative of the 
effect of estrogens when added to the breast tissue from a 
female rat which was on a normal iodine containing diet. 
The control rat shows some cyst formation and epithelial 
hyperplasia but without the ?brosis present in the tissue of 
the rat on the iodine de?cient diet. 

The addition of the carcinogen, in this case dimethyl 
benzanthracene, to the breast tissue from a female rat on an 
iodine de?cient diet, results in the progression from the 
benign state of ?brocystic dysplasia to overt malignancy as 
seen in FIG. 6. This ?nding is supportive of the inventors’ 
contention that ?brocystic disease enhances the risk of 
breast cancer causing sensitization of the breast tissue to 
various stimuli, including carcinogens. This sensitization 
process may explain the increased incidence of breast cancer 
in women in areas of de?cient iodine intake, reported by 
Moosa et al. in “Thyroid Status and Breast Cancer”, Royal 
College of Surgeons, England, 53, 1975. 

FIG. 7 illustrates the eiTect of sodium iodine as a replace 
ment treatment on breast tissue from a female rat which was 
on an iodine de?cient diet. The epithelial hyperplasia 
regressed and the cystic spaces disappeared, but the ?brous 
tissue remained. This is consistent with the inventors’ initial 
research on iodine replacement therapy for ?brocystic dys 
plasia beginning in 1969. 
The effect of iodine caseinate on the morphology of rat 

breast tissue is illustrated in FIG. 8. This ?gure shows the 
subsidence of the epithelial hyperplasia and the reduction in 
cystic spaces, however the ?brosis remains unchanged. 

In comparison, replacement treatment with elemental 
iodine is shown in FIG. 9. This ?gure shows a reversal of 
tissue morphology to near normal with the return of normal 
adipose tissue components, subsidence of the epithelial 
hyperplasia and cyst spaces, and most notably, subsidence of 
the ?brosis (see also FIG. 2 for comparison). Heretofore, 
other forms of iodine replacement treatment of ?brocystic 
dysplasia have not been successful in the control and rever 
sal of ?brosis. This was clearly an unexpected result. 

Parallel clinical testing by Ghent supports the laboratory 
?ndings of Eskin. Iodine replacement therapy with elemen 
tal iodine began in August of 1984. At that time, 142 women 
with ?brocystic disease were treated with aqueous iodine. 
Eighty of these women were patients who had been on 
iodine caseinate therapy for varying periods of time and had 
a resolution of the cystic component but with the continued 
existence of ?brosis. The remainder of the sample group 
were patients who were started on aqueous iodine replace 
ment therapy as the ?rst form of treatment. 

Clinical observations of the 142 cases of ?brocystic 
dysplasia indicated that both groups of patients had uni 
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forrnly good results. The ?rst group still had some residual 
discomfort and some lumpiness from the ?brosis during 
their treatment with iodine caseinate. However, the pain was 
relieved in 90% of the patients in 4 to 16 months after being 
switched to aqueous iodine treatment. In addition, the 
patients indicated that their breasts were softer and had 
reduced in size by 1A to 2 cups in brassiere size. This is 
indicative of the reversal of the ?brosis. 
The second group consisting of de novo patients, had 

similar dramatic results in 4 to 16 months with control of 
pain, control of cysts, and control of ?brosis. These patients 
also noted a decrease in breast size by 1A to 11/2 cups 
(brassiere size). This result was obtained in 90% of the 
patients treated. 
The initial results of elemental iodine therapy were 

encouraging with a resolution of all the elements of the triad 
(see FIG. 9). These results initiated further clinical testing on 
human volunteers suffering from ?brocystic disease. Of 
these, two hundred ?fty-three to date have had suf?cient 
follow-up to allow analysis. 

It has been found that a daily dose of about 1.0 milligrams 
to about 20 milligrams of elemental iodine (I2), with a 
suitable pharmaceutical carrier, is effective in the treatment 
or prevention of iodine de?ciency diseases. A daily dosage 
of 2 to 12 milligrams of the elemental iodine has also been 
found to be effective in the treatment or prevention of iodine 
de?ciency diseases. A daily dosage of about 3 milligrams to 
about 6 milligrams of the elemental iodine has further been 
found to be e?’ective for the treatment or prevention of 
iodine de?ciency diseases. The exact dosage can be selected 
depending upon the patient’s needs, as determined by the 
practicing physician. 

Based on the body weight of the patient, it has been found 
that a daily dosage of 0.01 to 0.20 milligrams of elemental 
iodine, in a suitable pharmaceutical carrier, per kilogram 
body weight of the patient is effective for the treatment or 
prevention of iodine de?ciency diseases. It has further been 
found that a daily dosage of from about~0.03 milligrams to 
about 0.16 milligrams of the elemental iodine per kilogram 
of body weight of the patient is effective for the treatment or 
prevention of iodine de?ciency diseases. It has further been 
found that a daily dosage rate of about 0.07 milligrams to 
about 0.09 milligrams of the elemental iodine per kilogram 
body weight of the patient is also effective for the treatment 
or prevention of iodine de?ciency diseases. 

In one example of the present invention, the elemental . 
iodine can be administered as an aqueous solution. The 
aqueous solution preferably contains about 0.3 milligrams of 
elemental iodine per-milliliter of solution. 

In another example of the present invention, the elemental 
iodine can be administered as a starch iodine complex, in 
tablet form, wherein each tablet contains 3 milligrams of 
elemental iodine. 

EXAMPLE 1 

Elemental Iodine Therapy Study 

The subjects of this study were volunteers who had been 
referred with nodular, painful, swollen breasts. The diagno 
sis of ?brocystic disease was made on clinical examination, 
therrnography and mammography when the age of the 
patient permitted such diagnosis. 
As shown in FIG. 12, the study group was divided into 

two sections. The ?rst group, the de novo group, numbered 
108 and had not been treated previously for ?brocystic 
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disease. The second group, the transfer group, numbered 145 
and had been on iodine replacement therapy with caseoio 
dine for a mean of thirty months but had experienced 
residual discomfort and ?brosis. The treatment of the trans 
fer group was suspended and all patients in the series 
received 3—6 mg of elemental iodine daily. 

In establishing the dosage of aqueous iodine required to 
e?fectively control all symptoms associated with ?brocystic 
disease, Dr. Ghent established a dosage range of about 1.2 
milligrams to about 6 milligrams per day of elemental iodine 
in aqueous solution with 3—6 milligrams per day being the 
most effective dose as noted above. These dosages were 
based on a closing rate of about 0.07 milligram to about 0.09 
milligram of elemental iodine (I2) per kilogram of the 
patient’s body weight. 

FIG. 10 shows the solubility of iodine in water and 
illustrates the relationship of iodine concentration as a 
function of temperature. This solubility curve was used to 
calculate the dosage range by Ghent and is taken from Black 
et al., “Use of Iodine For Disinfection” from Journal of 
American Waterworks Association, Volume 37, No. 11, 
November 1965. 

Further, the half life of I2 in the human appears to be eight 
hours and therefore a daily dose is necessary. This is 
supported by clinical evidence wherein 10 cases were 
reduced to a twice-weekly dose and within two weeks had 
a recurrence of symptoms. These clinical ?ndings are sup 
ported by the inventors’ previous clinical testing wherein 
89.5% of patients who stopped iodine replacement therapy 
had a recurrence of symptoms within a nine-month period. 

The patients of the study group were reassessed at four 
months and sixteen months. As shown in FIGS. 13 and 14 
the results of the study were classi?ed in four classes with 
Class 1 representing a subjective and objective return to 
normal. The patients of Class 2 had some residual discom 
fort and some residual ?brosis. Classes 3 and 4 were 
considered as poor results with continued pain, ?brosis and 
cysts. 
The results in the de novo patients (FIG. 13) showed a 

complete subjective relief of breast pain and a clinical return 
to normal in 72% of patients with 26% retaining a small 
residual plaque of ?brosis at the fourth month level. As 
objective con?rmation of the patients’ changed mammary 
status, 76% showed a reduction in breast size that varied 
from 1A to 2 cups in brassiere size. 

The transfer group illustrated the most signi?cant results 
with a loss of residual breast discomfort and a complete 
resolution of ?brosis in 74% of the cases. A smaller per 
centage of patients (21%) were of Class 2 experiencing 
minor cyclical pain and some remaining soft ?brosis (see 
FIG. 4). It seems that the longer the duration of the ?bro 
cystic syndrome, the longer the time required for comfort 
and normalcy. Reduction in breast size was as signi?cant as 
the de novo group (FIG. 13). 
A further group of patients were placed on a daily 

treatment of elemental iodine wherein the elemental iodine 
was admixed with starch in the form of a starch iodine 
complex wherein the iodine is present as triiodide ions (13") 
or polyiodide ions (15' up to In‘). When the starch iodine 
complex dissociates elemental iodine (I2) is released and is 
the effective active ingredient. This form of pharmaceutical 
formulation is described in detail in Applicants’ copending 
application U.S. Ser. No. 08/272,308, ?led Oct. 14, 1992 
(continuation of U.S. Ser. No. 676,170, ?led Mar. 28, 1991) 
and in published PCT Application PCT/CA92/00l15 
(WO92/17190) published Oct. 15, 1992. 
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Examples of suitable dosages for the administration of the 

starch iodine complex are found below in Table 1. 

TABLE 1 

Milligrams Milligrams 
Patient N 0. Weight (kg) I2lDay I2/kg bw 

1 81.82 6-9* 0,07—0.11 
2 71 .82 6 0.084 
3 54.55 6 0.110 
4 95.45 9 0.094 
5 59.09 6 0.102 
6 57.27 6 0.105 
7 52.27 3 0.057 
8 56.82 6 0.106 
9 64.55 9 0.139 

10 68.18 6 0.088 
11 63.64 6 0.094 
12 68.18 9 0.132 
13 50.91 6 0.1 l 8 
14 55.00 6 0.109 
15 61.36 6 0.098 

Average = 0103 

*Patient was started on 2 caps/day in Sept. 92 and switched to 3 caps/day in 
Aug. 93. 

EXAMPLE 2 

Comparative Study of Caseoiodine Treatment 

As noted above, Ghent and Eskin in 1985 enlarged their 
series of caseoiodine patents to 588 with an improvement 
rate of 93.4%. As shown in FIG. 11, this improvement rate 
was categorized originally in four classes, l—4. The ?rst 
group accounted for 43% of a subjective and objective 
return to normal. The second group (50.4%) had some 
residual premenstrual discomfort and had ?brosis that at best 
was only worrisome but at worst could mask early malignant 
changes both clinically and mammographically. 
A comparison of the results obtained with caseoiodine 

therapy and with elemental iodine therapy is revealing as 
shown in FIG. 14. The caseoiodine therapy resulted in the 
return to normal without pain in 5.4% of patients (class 1), 
while 85.8% of patients experienced some residual premen 
strual pain and ?brosis (class 2). The results after the patients 
were transferred to elemental iodine therapy were signi?cant 
with 73.7% of patients returning to complete normalcy 
(class 1) and 21.3% again experiencing residual premen 
strual pain and some ?brosis (class 2) at four months 
evaluation. This increased to over 90% at the 16-month 
evaluation. 

The various complications of iodine replacement therapy 
are listed in FIG. 15. These include acne, nausea, diarrhea, 
hair thinning, hyper- and hypothyroidism, skin rash and 
iodism. An increase of pain was also experienced by 
patients: 18.5% of the de novo group and 1.3% of the 
transfer group during the treatment cycle. This pain occurred 
three to six weeks into the treatment regime and lasted from 
one to three weeks. The manifestation of pain seemed to 
coincide with a decrease in breast size and a sudden soft 
ening of the ?brosis. Once this pain had subsided it did not 
recur. 

Based on the two series of clinical patients and in con 
sideration of the various complications above, elemental 
iodine replacement therapy has been found to be an effective 
treatment regime, more effective than other forms of iodine 
replacement therapy, including treatment using caseoiodine. 
Iodine replacement therapy generally should be considered 
before mastectomy, hormonal manipulation or neglect. 












